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Vision:

To be in the forefront in education

areas of Electrical & Electronics

excellence.

R23 UCEK (Autonomo us) w.e.f 2023_24

Vision:

To be a premier institute of excellence developing highly
contributes to the nation through leadership in technoiogy
education.

Mission: ':

l' To impart Personnel skills and Ethical values for Sustainable Development of the Nation.2' To create Research & Industry oriented centers of excellence in all engineering disciplines.3' To be a renowned IPR generator and repository for innovative technologies.4' To develop Research and Industry oriented technicar talent.5. To benchmark globally the academic & research output.

Vision and Mission of the Department

talented holistic human capital that
and innovation through engineering

!

for meeting the needs of academic, research and industry in the
Engineering, and make the department a centre of academic

Mission:

l ' To provide the requisite theoretical and practical knowledge by offering appropriate courses.2. To promote research oriented innovation culture among the students.
3 ' To create social awareness and ethical values in the graduates for betterment of the society.4' To help the students in building professional capabilities in Electrical & Electronics

Engtneenng.
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frgeram Edqcation4l,Qbiectives.ffEos) - Program Educational ob.fectives are broad statements that describethe career and proftssional u"complEhrrils that ile program i.s preparing graduates to achieve

Educational Obiectives (pEO,s):

PEOI n"
effectively throughout their career.

Uttltze the concepts of power Electron
sustainable technolosies.
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power sectors and core industries.
its applications in

PEO2
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Mapping of PEOs rvitlr.Mission statemerlts

Dr. M.Ramalinga Dr. Ch. Sai Babu
(Member)

Dr. K. Venkata Reddy
(Member)

Sri B. Naresh
(Member)

Dr. K. SivaKumar
(Member)

t\ ['' - G. a-<'->----<'Q ry A&endd on|.ne Online

t. Joma SeKnar
(Member)

Dr. Viswandhan
(Member)

Sri S. Karunakar
(member)

Sri D.S.C. Krishna
(Member)

Dr.K.Ravindra
(Chairman)

Online Online Online Online lu#

.:

I

I

if



M.Tech. -Power Electronics & Drives (PED) R23 UCEK (Autonomous) w.e.f 2025_24

Program Outcomes (pO,s):

An ability to indepind6ntly carry out research /investigationind development workJosol ve practicaf'probiems.

An ability to w.ite

Students shou

:::,':l:::::,j,1lhe nroelam: rl. mastery shoutd be at a tevel higher rhan the
,'progrurrr.

An ability to analyzfGsiS control methodologies mpower convefters and drives.

An ability to select po*"r _elecrronlc converters for drives and power systemapplications.
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COURSE STRUCTURE

udit course listed below.

M.Tech. Il-Semest

tory Industrial Trainingl

I.SEMESTER
S.No Course Code I Courses

-T---
j Analysis of po*e, Electron[ Conue.tili-
lPower Converters Simulation Lab

I

vo-l. 

-

Category L T P CI Program Core-

-

MT-PED-I1OI PC J 0 3

2 Program Core-

-

MT- PED -I102 PC J 0 0 J

3

Propram lllpnfi
MT- PED -1103
MT- PED -1I04
MT- PED -1lffi PE a

0 0 J

4

Prosram Elecfi )
MT- PED -I106
MT- PED -1107

-

MT- PED -110S

11. Lrnear and Non_Lineu, SysteriThE@

ResearchMethodffi
PE

CC

aJ

,

0 0 J

5 MT- PED -1I09
6

MT- PED -I l IO
Laboartory-2

Power Converters Laboratory

0 0 2

LB 0 0 J 1.5

-;-
o

7 MT- PED -11I I Audit Course-l*
AC 2 0 0

u.ar \_reolts
'nv one 0.

I1,rtuQetlt IIOS lo choose

S.No Course Code I Courses
'3: %
Hj lgwerElect.onicffi
4:

ve-3: 

-

I Program Core.

MT- PED -1201

Category L T P C

PC J 0 3 4.5
2 Program Core-

MT- PED -1202
PC

PE

aJ 0 0 a

t
J

Program Electi

MT- PED -I203 AdvancedCo;@
Converters

Hyond Electric Vehicles

-

Poru.r Quality and Crsrom po*eiDevices

HVDC T.unmirrion 
-'----..."---.----------.-

-

Energy Storaee Technot"oi"J---

I ii.+-
I ln.

rc-4:

LJ
ii.

3 0 0 3
MT- PED -1204
MT- PED -1205

4
Program Electi,

MT. PED -1206
PE

3 0 0 3

\4T- PED -1207

MT- PED -1208 iii. AdvancedContr@

Electric Drives Laboratory

5
MT- PED -1209 LB

0 0 J 1.5
6 MT- PED -1210 f ,rrur I I wJEtt wrtlr Demlnar

-

Audit Course-2 *
MP 2 0 0 z7 MT- PED -12I1
AC z 0 0 0

't-
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Dr. M.Ramalinga Rajuru
Dr. V.T. Soma Sekhar

(Member)

Online

Dr. Ch. Sai Babu

_(Member)
Dr. K. Venkata Reddy

(Member)
Sri B. Naresh Dr. K. Siva Kumar

(Member)

O- +-'Tz-<-! 4- atfended online Online

Dr. Viswandhan
(Member)

Sri S. Karunakar
(member)

Sri D.S.C. Krishna
(Member)

Dr. K. Ravindra
(Chairnan)

Online Online Online IUIL--



M.Tech. -Power Electronics & Drives €DU)
*Student has to choose any one audit course listed below,
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AuditCoursel&2:
I English for Research paper Writing2. Disaster Management
3. Sanskrit for Technical Knowledge4. Value Educatioh
5. Cons$ution of .Indla

+-+eeaeogy$tudies

ur. M.Ramalinga Raju

-fr-'ry>
Dr. V.T. Soma Sekhar

(Meriber)

Online

Dr. Ch. Sai Babu

_ liMember)
Dr. K. Venkata Reddl

(Member)
Sri B. Naresh Dr. K. Siva Kumar

(Member)

(gL^ -9-1>--<,2 ry- A|Lgnled anLine Online

Dr. Viswandhan
(Member)

Sri S. Karunakar
(member)

Sri D.S.G. Krishna
(Member)

Er.K.Ravindra
(Chairman)

Online Online Online p.d)



M Tanh lfaQr nnu,c-n
S.No Course

Code
Courses

D

Cate
gory L T P c

I l.
t

MOOCs (NP

Courses offerr

TEL) - 12 Week Course recommended by rhe A.punr"f

NFi. nf: PE

5

t

0 0 3

tvrr- PED_2101

MT- PED-2102

MT- PED-2103

2 1. MOOCs (N
Managemen

Courses offe2.

P

l
TEL/SWAYAM)-Any l2 Week Course on Engineering/
Mathematics offered byother than parent department

OE

0 0 3

red to other departments in the collese*
MT- PED-2104
MT- PED-2I05

-

, i. Ratt"*u
l n. (.-on

iii. Bartery
stations

Internship
(Performed during summer / I year break)

MT- PED-2I06
aJ

MT- PED-2I04
2

4 MT- PED-2103

Total Credits 
4r ! ry 'ruuDtr rar rro'lecf, part l# PJ 0 0 20 l0

l8
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#students goingfor Industrial Proiect/Thesis will complete these courses through Moocs
chairman in consultation with the local Bos members willfloat the list of altowed MooC electives,for every academic year. F* open Elective subiects are offered to other branches by EEE Department (exceptfor EEE Branch).

M.Tech. Ipsemeste
S.No Course

Code

rYr. r culr. l]aDemester

Courses
%

Discavfofi^- o^ -.

Cate
gory

L T P C
MT- PED-2201 ar. ru lruusrnat rroJect part ll

Total Credit;
PJ 0 0 JZ t6
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COURSE
CODE -

MT-PED-
r 101

ANALYSIS OF POWER ELECTRONIC
CONVERTERS

es: Af

CATEGORY
PC

LT P

3-0-j
a_,{d;ls

tr. s

Course Outcon

M.Tech. -Power Electronics &

M.Tech l-Semester

Drives (PED)

ggested Revised BTL
Mapping of course outcomes with program outcomes
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fter the compt"tio
be ablld

a

POI Po2 P03 PO4 POs
col 2 2

co2 2 2 2 a

c03 2 3 2 aJ
co4 2 aJ 2
cos J J 2 a

(Please fill the above *itn f,
erate, l: Weak)

ul

Illustrate ,h" .h

,c;iiirll;,liiTtrate 
the operation or *,urtil.uel inverterc u,,a compare

Investigate
and com
Investigate
inverters.

the PWM Control oT Cftg and

three-phase inverters

diode clamped multilevel

to

Knowledge
Level(K)#

col
3

col
4

c03
4

co4
4

#Basea

Overview ott*tr.
Power MOSFET, IGBT, GTO, GaN devices_sratic and

*{Tte4st1cs,:g1!e drive circuits for switching devices.

UNIT- 2

Non-IsolateO nC-nC Conve.tens.
control of DC-DC converters: Buck converters, Boost converters,
Buck-Boost convefier, CUK Convefter, continuous and discontinuous
operation, relation between input and output voltages, design of filterinductor and capacitors, converter rearization with non-ideal
components.

PWM fnverters:
phase displacement control, Bipolar pwM, unipolar pwM. Three-phase voltage source inverters: Six stepped vsl operation-Vortage
control of Three-phase Inverters employing Sinusoidar pwM, Third!r rr^, rrrllu

Comparison of pWI\u{
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Techniques-Threep@

UNIT- 4

Multilevel Inverters:
Introduction, Murtilever concept, Types of Multilevel Inverters, Diode-
clamped Multilevel Inverter, principle of operation, Features of Diode_
clamped Inverter, Improved Diode clamped Inverter, cascaded H-
bridge Multilevel Inverter, principle of operation, Features of cascaded
H-bridge Inverter, Fault tolerant operation of cHB Inverter,
comparison of DCMLI & cHB, Modular multilevel converters,
principle of operation.
PWM Multilevel fnverters:
cHB Multilevel Inverter: Stair case modulation-SHE pwM- phase
shifted Multicarrier modulation-Level shifted pwM- Diode clamped
Multilevel inverter: sHE pwM-sinusoidal pwM- Space vector pwM_
Capacitor voltage balancing.

M.Tech. -Power Electronics & Drives (pED) R23 UCEK (Autonomo us) w.e.f 2023_24

I

r,
Text Books

l' Power Erecrronics: gorugf:^,Apprications, and Design- Irred Mohan, Tore M.underand, witiani I. Robbins, ronn wit"y{. suns, zni,Bdition,2003.2' Power Electronics-Md'H.Rashid -Pearson go.""ii"" inird Edition- First IndianReprint-200g.3' 
#fl.p"*tt 

converters and AC drives -wu, Bin, unJ l,t.nai Narimani-John wiley & Sons,

Reference Books:
l . Elsmsnls of power Erectronics - phirip T. Krein, oxford University press, 20 r4.2. Powe.Erectronics Danier w. Hart --rraicr"* tiir)tli.

i'
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M.Tech. I-Semester

l0 of the followin ments are to be conducted

R23 UCEK (Autonomo us) w.e.f 2023_24

COURSE
CODE _ MT-

PED-1101

POWER CONVERTERS SIMULATION
LAB

----
rents %

CATEGORY
LB

List of Experin

Illustrate th" .*

Illustrate the us"

Simulation of single-p

Simulation of gu"k OC-OC 
"or,r,effii

Simulation of gooit OC-Delonuerte.

SimulationofBuck-Boffi
Simulation of CUf DC-nCionverte.

Simulation ottn."

Simulation of th.""

Simulation of three-ph

Simulation of sin

Simulation ot t

Simulation of Stair case mod
H-bridge inverter.

srmutatron of Multicarrier pWM techniques for 3-phas@

Simulationorvt@

Dr. M.Ramalinga Raju
(Member)

Dr. Ch. Sai Bab
t'Memha"\

Dr. K. Venkata Red@
(Member)

Sri B. Naresh Dr. K. Siva Kumar
(Member)mry Cc-, {=-'arz- <l a4 ALLendeA onLnt Online

Dr. V.T. Soma Sekhar
(Member)

Dr. Viswandhan
(Member)

Sri S. Karunakar
(memher)

Sri D.S.G. Krishna
(Member)

Dr.K.Ravtndra

,(Chairman)Online Online Online Online l,Jr.



COURSE

CODE -
MT.PED.

1102

ELECTRICAL MACHINE
MODELING AND ANALYSIS

CATEGORY
PC

Lrf
3-0-0

ad,)h
3

Course Ou

M.Tech. -Power Electronics &

M.Tech. I-Semester

Drives (PED)

tcomes: At the end of the cffi

#Based on suggested R:iiia nn
Mapping of cOurse outcomes with program outcomes

R23 UCEK (Autonomo us) w.e.f 2023-24

I

I

!

POl Pol P03 PO4 PO5
cot 2 2 2
c02 I 2 2 I
c03 2 2 2 I

co4 2 z 2
cos 2 2 2

erater l: Weak)

Knowledge

Level (K)#

Develop mathematic
machines for steady state & transient analysis.
Illustrate the Olt
mathematical rnodeling of three phase induction motor.
Interpret the knowledse of reference frame theory and obtain d-q axis
modeling of induction motors in different reference frames.
Distinguish different
synchronous motor modeling in the rotor,s dqO reference frame.
Develop the mathematicar moders of speciar ereciricar machines.

CONTENTS

UNIT- 1

function of the D.C. motor, Sudden.application of inertia load.

Basic Conc"ptr of
Basic two-pole D.c. macrrine - prirnitive 2-axis machine - vortage andcurrent relationship - Torque equation. Mathematicar model of separatery
excited D.C. motor and D.C. Series motor in state variable form
Mathematical moder of D.c. shunt motor and D.c. compound motor in state
variable form, Steady state analysis - Transient state analysis, Transfer

UNIT_ 2

Reference Frame tn.oO
Linear transformation phase transformation (abc to op0) power
equivalence' Active transformation (upO to dq0), transformations in comprexplane, commonly used reference frames and transformation between
reference frames, circuit rnoder of a 3 phase Induction motor - Flux linkage
equation - dq transformation of flux linkages in the complex prane _ vortage
equations
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Modeling of 3-phase

]r"llT:":::"1"^1]:"^Trmarion 
to a synchronous reference fiame, dq modetof induction motor in trre stator reference frame, rotor refere;;';]"";;;

arbitrary reference frame, power equation, electromagnetic torque equation,state space moder in inductio' motor with flux linkages as variabres andcurrent-flux variables

synchronous machine inductances - circuits moder of a 3-phase synchronousmotor - derivation of vortage equations in the rotor,s dqO reference frame
flux linkages as variables.

Modetingors-pffi

Special Machines:

Analysis of Switch Reluctance Motors.

Modeling of Squirrer Cage Induction Machine, Modering of DFIG, Modering

:li:::::::.Y.1:":, frnchrolols 
motor _ Modering of Brushress DC Motor,

M.Tech. -Power Electronics & Drives (pED) R23 UCEK (Autonomo us) w.e.f 2023_24

I
Text Books

1' Greneralized theory of Electrical Machines - Fifth edition, Khanna publishers p. S. Bimbhra,
2 

t?#J;'d:ffi:';il electric vehicle applications - Kwang Hee Nam - cRC press, rayror
3' Analysis of Eiectric Machinery and 

.Drive Systems, 3rd Edition-wiley-IEEE press- paulKrause, oreg wasynczuk, Scott D. sudhoff, Steven p.i*.r., Junr 20r3.
Reference Books:

l. Electric Motor Drives _ Modeling, Analysis& control _
edition -2002. R. Krishnan- Pearson publications_ 1st

Simulation, Analysis, Design, and

Matlab / Simulink -Chee Mun Ons_

2. Switched Reluctance Motor Drives: $4odeling,Applications - R.Krishnan , CRC press, year:20d1
3. Dynamic simulation of Electric ,ru"hin.ry uring

Prentice Hall. 2003.
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Drives (PED)

course, student will be able to

suggested Revised BTL
Mapping of course outcomes with program outcomes
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I

COURSE
CODE _ MT-

PED-I103

I POWER ELECTRONTCS FoR SOLAR PV
I SYSTEMS

(PROGRAM ELECTTVE _l)

CATEGORY
PE

L-TP
3-0-0

cJiIX.
a
J

Course Outcon

Illustrate the I-V chaffi
and bypass diodes for shade mitigation

modules and use of Utocting?ioaes

Use MPP,""nntqu"

Illustrate the use of a

Jolve teakage current problem rrtn* rrun

Solve grid integra

I

Knowledge
Level(K)#col

J

co2
5

c03
aJ

co4
A

cos
Aa

#Ba,seo

POt P02 P03 PO4 POs

COI 2 2

col 2 a
J 2 2

c03 2 2 2 2
co4 J a

J I a
J

co5 a
J J 1

J 2
(Please fit the above witn rffi

I
:-

L, M, H)

Contact
lfoursUNIT - I Solar spect*-,* *

series and shunt resistance, fill factor, cells to Modules to Arrays, I_v curves, standard test condition, Impacts of Temperature andInsolation on I-v curves, series and parallel connection of pv
modules, Shading impacts on I_V curves, Bypass diodes and
Blocking diodes for shade mitigation, I-v curves for different loads,off grid PV system with battery storage system, components in grid
connected PV system.
MPPT concept3pwer extracted
variable resistance load, Maximum power point Tracking using DC-DC converters, Fractional open-circuit vortage, perturb and observe

I'jlll T,*-::"1..o"g1r._lul.e method for Mppr, Mppr using
PSO algorithm, distributed MppT.
Battery charger, Cha.a.
charging using DC-DC converter, Duar Active nridge converter for
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*Note:

Text Books:
l. Renewable and Efficient Electric Power Systems, G. Masters, IEEE- John Wiley and Sons

Ltd.

Publishers, 20 13, 2nd Edition.
2. Grid Cpnverters for Photovoltaic and Wind Power Systems, Remus Teodorescu, Marco

Lisene, Pedro Rodriguez, Wiley, 20 | l, 2nd Edition.

Reference Books:
l.' Solar Photovoltaic: Fundamentals, technologies & Applications, C. S. Solanki, pHI

Publishers, 2019.
2. Integration of Renewable Sources of Energy, F. A. Farret, M. G. Simoes, Wiley, 2017,2nd

Edition.

Online resources:

1 . https ://onlinecourses.nptel.ac. inlnoc 22 _ee7 I I prev iew

br{".y charging, PV-Powered Water fumping systun
UNIT _ 4 Central inverters, String inverters, Micro i"ve@

issue, Transformer for leakage current elimination, Transformer less
PV inverters: Full-Bridge Inverter, H5 Inverter, HERIC Inverter,
single-phase Full-Bridge Inverter using Npc dc decoupling, Three-
phase H7 inverter Topology, Three-phase inverter topology using ac
decoupling and using NPC dc decoupling

UNIT _ 5 Grid connection principle, topologies for pV@
and Park's transformation, Single stage control, Filter design, Grid
synchronization & PLL, Boost , converter design, Double stage
control, single phase grid connection.

Total
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#,6ased on suggested Revised BTL
Mapping of course outcomes with

Drives (PED)

ofthe course student will be able to
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program outcomes
POr Po2 PO3 PO4 POscol z z 2 2

co2 2 2 z 2
c03 2 2 2 z
co4 2 z 2 2
cos 2 2 2 J

:

(Please fill the::abov" *itft 
erate, l: Week) t

i

l

1,.

COURSB
CODE - MT.

PED-I104

I ARTIFICIAL INTELJIGENCE
TECHNIQUES

:r , ,, (P\O9,RAM ELECTTVE{)
gS: At the end of thc .nrrroa or,,.r^-+ ,,.:rr r- - i

CATEGORY
PE

L-T-P
3 -0-0

CREDITS
3

Course Outcom

Analyze different
ANN.

models of artificial neuron & Use learning methods of
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UNIT_ T

Introduction
Aftificial Neural Networks (ANN) _ fiumans and computers _
neural networks - ANN Terrninorogy - Moders of Artificiaractivation functions -typicar architectrires - biases and thresholds
strategy(supervised, unsupervised and reinforced) r"u.ninf ,ui"r,training and classification using Discrete and continuous

Biological
neuron -
- learning
perceptron
perceptron
and non-

algorithms, ADALINE and MAbLINE - rinear separabirity
separability with examples.

UNIT_ 2

ANN Paradigms
Generalized delta rure - Back propagation argorithm- Radiar Basis Function

*:,?" " "AyljL _I*":i T,::tf-orgai izin g reltu.e rn"p ir s oeM), Learn in gvector Quanrizarion (LVe) - 
"pu'r.ti'onut 

Link Netw"*"'1iiil,)"'!
opfield Neural Network.

UNIT_ 3

UNIT_ 4

ClassicalundFurffi
Introduction to classical sets - properties, Operations andMembership, Uncertainty, 

- 
Operations, properties,

cardinal ities, membership functions.

relations; Fuzzy sets,
fuzzy relations,

FAZZY LOGIC

lyrw. logic system components: Fnzzification,
(development of rule base and decision_making system),
crisp sets- Defuzzifi cation methods.

lnference engine
Defuzzification to

Dr. M.Ramalinga Ra!
_ (Me9ptrrl 

.

Ln. 5at Babu
(Member)

Dr. K. Venkata Reddy Sri B. Naresh
(Member)

Dr. K. Siva Kurnar
(Member)[\' [n'"^ (a- g-1{>_aa ry AttendeJ sr\n Online

Dr. V.T.6ma Sekhar
(Member)

Dr. Viswandhan
(Menrber)

Sri S. Karunakar
(member)

Sri D.S.G. Krishna
(Member)

Dr. K. Ravindra

. 
(Chairman)

Online Online Online Online UD

:'.

i,i,t, I

l"l

rij
{l
i



Application of Al T

*:,i*f*::":1-Tll1[11st-tleous current control pwM using neuralnetwork, Speed conirol of DC motor uring furry logic,-,#;;ffiiTi
Indlction motor using Fuzzy lopic.

M.Tech. -Power Electronics & Drives (pED) R23 UCEK (Autonomous) w.e.f 2023_tA4

Text Books: "'

1' Fundamentals of Neural Networks: Architectures, Algorithms and Applications by LaureneFausett, pearson Education, 200g.2' Introduction to.Artificial Neural Systems - Jacek M. zuarda,Jaico publishing House, 1997.1 !y'7v logic with F!?ry Apprications - T.J Ross - McGraw HirI rnc, 1997.4' Modern power Eleitronics and AO ;;i;;r,.-riiir"r K Bose, l,t Edition, pearsonEducation,2002

Reference Books:

r' 
ffi:1t-r):ffi:-i",1;grli*,,';;,oX'n""' 

argorithms: svnthesis and appricarions by

' 2' 
fj|;l'"iti"? Neural Networks using MATLAB 6.0 by s N Sivanandam,s sumathi,s N

3' Introduction to Fuzzy Logic using MATLAB by S N sivanandam,s Sumathi,S N DeepaSpringer,2007.
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FLEXIBLE AC TRANSMISSION SYSTEMS
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CATEGORY
PE

L.T-P
3 -0-0

CREDITS
3

Course Outcom

Know the perforrn'ance improvement@
FACTS.
Demonstrate the .tt
Illustrate the use of

Determine an apprffi for different types of
lications.

Know the princ

CONTENTS

FACTS concepts,
System, loading capability limits, Dynamic stabilitv consi.erarinnqwayqu,::tL! urr_rrLS, uynamtc stabthty considerations,importance of conlrollabl. puru-.t.rr, basic types of FACTScontrollers, benefits from FACTS controllers.

UNIT _ 2 Basic concept of v
current source converters with voltage source converters.
static shunt compensation : objecti'ies of shunt compensation, midpointvoltage regulation,. voltage instability prevention, improvement oftransient stability, power osciilation aumping, methods of controllabrevAr generation, variable impedance type static vAr generation,

nyUria VAr generation.
SVC and STATCOM: The regulation slope, ffidynamic performance,
oscillation damping,
compensatron control.

transient stability enhancement and power
operating point control and summary of

l_t1]i 
series,compens

rmprovement of transient 
_ stabirity, power oscillation damping,

trolled series capacitor
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(GSC), thyristoi-iwirched
controlled series capacitor
and TCSC.

_j:li. capacitor@
(TCSC), control schemes for GSC, TSSC

Unifi
transmission control capabilities, independent ieal and reactive powerflow contro-I, comparison of the uprc to series compensators and phase
Tgle regulators. Introduction to Inter line power Flow Controller(rPFC).

Total I

UNIT _ 5

48 IIrs

Text Booksi 
,

1. "Understanding FACTS Devices" N.G.Hingorani and L.Guygi, IEEE press.
Indian Edition is available:__Standard publtations

Reference Books: 
t:|

I' sang.Y.Hand John.A.T, "Flexible AC Transmission systems,,IEEE press (2006).2' HVDC & FAcTs.controllers: applications of static converters in power systems-Vrjay K.Sood- Springer publisheis
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UNIT_ I Introduction to CZOOO
Basics of Embedded System; Introduction
Mi cro c o ntro n.,., ; cffi r ",ii i'lT lr t,lHffi ffi:i ; etrX 

"a |:i1l'#;Floating point processing uniis; Functional Block' aiaian &amp;Architectures of c28x processors; Types of memory iri czooo ana

1l";lfryling, Device Boot mode, u'i'op.rutiorr, po*.r management
ano cloclflns.
Timers, Interrupts &

*j::j.::l"i l: ..CpU rimers, Resets, rnterrupts _' peripheral
tll.-rlp,r, Exceptions, and non-maskable Interrupts; Introduction toGP{o; configuration overview; GpIo and peripheral muxing; Inputqualification settings; Input X-bar settingsi GpIo and X-bar

C2000 Programming l
Basics of Embedded C progiamming; Code ComposerIDI - Basic layout, settings, tools, iour., code editor,
environment, debugger, profiler; Introduction toProgr*-ing ."uTpl.r- Blink LED, GPIO Dieital

Studio (CCS)
project build
C2000Ware;

Input &amp;Dr M.Ramalinga Raju
Dr. K. Venkata Reddy K. Siva Kumar

A-t{ende.l onUne
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Push button and Ke interface, Timer In
UNIT _ 4 Enhanced Pulse Wia

to ePWM; ePWM architecture &amp; sub modules- Time basemodule, counter compare, Action qualifier, Dead_band module, pWM
chopper module, Trip-zone and Event trigger module, Digitalcompare module; epwM registers; Introducti6i to Higrr-Resolution

:.Ylf gl:Y,Yl; Programming examples- Fixed unJ?uriuule dutyPwM generation, Dead band 
-g.n.ruiion, 

3-phase 
"pwN;"r;g#generation.

UNIT- 5 fdgg to Digitat (ADC
(DAC):
Introduction to ADC; Soc (Start 0f conversion) principle of
operation &amp; configurations; ADC conversion prioiity (Round-
robin sequence); ADC registers and Interrupts; Intioducti-on to DAC;
Operation sequence; DAC registers; programming examples_ ADC
start of conversion and caribration, voltage and current sensing using
ADC, ADC Soc using EpwM compare register event, Generation of
sine wave usins DAC.

M.Tech. -Power Electronics & Drives (pED) R23 UCEK (Autonomo us) w.e.f 2023-24

References:

1. TMS320F28004xReal-Time Microcontrolrers- Technical Reference Manuar

2' Getting StarJed with c2000rM Real-Time control Microcontrollers (MCUs)- Technical referenceManual

3. c2000rM Microcontroller workshop guide Manuar, Texas Instruments

DW_5-0.pdf

4. M. Rafiquzzaman, Steven
Design", John Wiley &amp;

A.M', "Digital logic with an Introduction to verirog and FpGA-Based
Sons,Inc.,2020
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Solvethestateequai@
formulate the different

Investigatettre@

Analyze various
using describing

types of nonlinearities an
functions.

Analyze the constru.O

Inspect the stability

Contact
Hours

State Space Anatysis
State space representation, solution gf state
Canonical forms - Controllable Canonical
Jordan canonical fornr.

equation, State Transition Matrix,
form, Observable canonical form.

Controllability and On.erv"nititv
Tests for controllabirity and observability for continuous time systems_.fime
varying case, minimum energy control time invariant case, principle of Duality,
controllability and observability form Jordan canonical form and other
canonical fonns.
Non Linear Systemi - I
Introduction- No' Linear Systems, Types of Non - Linearities - saturation,
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Dead, Zone, Ba

I'j":il?:"1-l-'i']li".T. ,y^*.-1 properries of Non Linear systems,uwa Dy$.tglns,Describing function, describing function anarysis of nonlinear systems, stability
#ti! 3f \9l-Lineat sysle:ns through describing functions.
Non Linear Systems - II
Introdu6tion to phase
Constructing Trajectories,

"*Egq control systems.

plane analysis, Method of Isoclines for
singular points, phase _ plane analysis of

Stabilify Anatysii
Stability in the sense of Lyapunov, Lyapunov,s stability and Lyapunov,sinstability thoorems, 

_stability erratysis of the Linear continuous timeinvariant systems by Lyapunov second method, Generation of Lyapunovfunctions - variabre gradient mef,hod, Krasooviski,s method.
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Text Books:

-a
:

I' ogata, K., 'r{odern control Engineering,, prentice Hat of India ,2010.'*,- \
2' c'T''chen, 'Linear systems Theory and Design', oxford university press, 3rd Edition, 1999.

' f.rltJ#agar' 
'Nonlinear Systems Analysis', 2nd edition, prentice Hall, Englewood cliffs, New

' T.jTl,f;Khalil' 
'Nonlinear Systems', Pearson fducationatlnternational Inc. upper Saddle River,
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PED-I108
DIGITAL CONTROL SYSTEMS

(PROGRAM ELECTTVE _ s)
CATEGORY

PE

Lr(
3-0-0

C9,z&k

3

Course Outcorn

Knowledge
Level (K)#

Analyze digitat .onrro

Evaluate the s

for continuous tirne systems, investigate the controrability and observability.

Determine the stability.

Design state feed6ack controller

Design an observer.

UNIT_ 1

Introduction
Introduction to anarog and digitar contror systems - Advantages of digitalsystems - Typical examples- Sampre and hord devices - Sampring theorem anddata reconstruction-Transfer functions and frequency domain characteristics ofzero order hold a,d first order hord. Review of Z-transforms and Inverse Z_transforms- solving differentiar equ'ations. Mapping between the S_plane andthe Z-Plane - primarr

lementary Strips
State space urutV.i.
state Space Representation of discrete time systems - State transition matrixproperties and evaruation - Sorution of state equations- Discretization of
::::ff-1':1T: ^'.,": 

equations _conrrolrabirity and observability _ concepts,conditions and tests. principle of duality.
Stabitity Analysis

Dr. M.Ramaling-Rfr
(Member)

Dr. Ch. Sai Babu
/Memhp'\

or. K. venka-ined@
(Memb0r)

Sri B. Naresh
(Member)

Dr. K. Siva Kumar
(Member)fl'ry Cc, +-1E_<{ ry Attendd onf'ne Online

Dr. V.T. SffiSr'.f,,
(Menber)

Dr. Viswandhan
(Mernber)

Sri S. Karunakar
(member)

Sri D.S.G. Krishna
(Member)

Dr.K.Ravindra

7(Chairman)Online Online Online Online v>-



M.Tech. -Power Electronics & Drives (pED) R23 UCEK (Autonomous) w.e.f 2023_24

Stability criterio

ique in th;;;_;;".
State feedback controiiirT6$
Design of state feedback controller through pole
Necessary and sufficient conditions, Ackermann,s

placement techniques,
formula, controller for

ference input.

or,

Necessary and sufficient condition for state observation-Full order stateobserver- error dynamics - design of prediction observers- Ackermann,sformula-effect of the addition of obserue, on crosed roop system-current

l*::::::T-1T "y* observer,observed _ srate feedback contror system

Text Book:

1' Discrete-'Time control systems -K. ogata, pearson Education/pHl,2nd Edition.' 2' B' c' Kuo, "Digital control uyri"tr"- ri"ri's"""a?r;s International Edition, 1991.

Reference Books:
I' M. Gopar: Digitar control engineering, New Age Int. Ltd.,India, 199g.2. I(i Ogata, ..Modern control engln"".ing,,_ pfUl f q9l 
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POWER CONVERTERS
LABORATORY

converters and semi-

AnalyzetheperformanceofSquare-waveidvertersandPWMinverters

Analyzethe performance of DC-DC converters

Analyze the performance of Three levelNFc and Five level cHB inverters

CONTENTS

d bridge rectifier

A*tyttt of tht*thase diode bridge rectifier'

@se square wave inverter.

de ofconduction'

@forSine-PwMmethod'
Analysis of three-Phase ffir wittr SVPWM method.

Analysis of Buck DC-DC converter'

Analysis of Boost DC-DC converter'

Analysis of Buck-Boost DC-DC converter'

Analysis of 3-levelNPC inverter'
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n Analysis of 5-level cascaded H-bridge inverter.

t2.
Anrtfiilfiilgt"ftiise inverter with unipolar and bipolar PWM switching.

t3. @andP-Vcharacteristicswithradiationandtemperature
chansins pffect.

t4. ffiticswithseriesandparallelcombinationofmodules.

15.

t6. FV module using INC Algorithm'

17.
P,V module using P & O Algorithm'

18.
Grid integration of solar PV systems
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